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Introduction
The European Landscape Convention (ELC; Council of Europe, 2000) called for the identification and assessment of landscapes but left its member states to devise their own methodologies (Brunetta and Voghera, 2008) . The methodologies are very diverse as a consequence of the different conceptions of landscape, different goals and data sets used (Van Eetvelde and Antrop 2007a) . However, it seems that many countries are now adopting the Landscape Character Assessment (LCA) approach.
Since its development in the late 1990s in England (Swanwick et al., 2002) , LCA has spread to other European and non-European countries (Swanwick, 2004; Wascher, 2005; Kim & Pauleit, 2007) , and it has been the selected approach for the European Landscape Classification Map (Mücher et al., 2010) . The central concept in LCA is landscape character, which is defined as a distinct, recognisable and consistent pattern of elements in the landscape that makes one landscape different from another, rather than better or worse (Swanwick et al., 2002) . This approach is related to the existing physiogeographic landscape classification approaches (e.g. Zonneveld, 1989) traditionally applied in land evaluation and, later on, in landscape ecology.
Both are integrated approaches (they study the landscape as a whole), both consider human influence, both can be applied at different scales, and both recognise homogeneous tracts of land by their physiognomy. Their main difference, according to Van Eetvelde and Antrop (2007a) , is that the LCA approach also includes cultural and perceptual aspects of the landscape and aims to be used in integrated spatial planning.
The concept of landscape character is also related to the concept of landscape as a holistic entity (Van Eetvelde and Antrop, 2007a) . Holism means that all aspects are related to each other, and thus, the whole is more than the sum of its parts (Naveh & Lieberman, 1994; Naveh, 2000) .
The concept of landscape character also involves the hierarchical organisation of landscapes. A landscape may be considered as a holon (Koestler, 1969; Naveh, 2000) , which means that it can work as an individual component or as a whole according to the scale. Thus, there is not a single scale for landscape classification, and the emergent pattern is different when the scale varies.
Characterisation in a LCA involves identifying, mapping, classifying and describing a landscape character that is created from a particular combination of geology, landform, soil, vegetation, land use, field pattern and human settlement. To date, landscape characterisations have been frequently carried out by professionals, but there is a growing concern for the need to involve stakeholders in these tasks (Jones, 2007; Olwig, 2007) . There are some examples emphasising public participation such as the ECOVAST guidelines (ECOVAST, 2006) , which were designed to involve citizens in LCAs, or a work showing the experience of two landscape character assessments by community groups in Cheshire, United Kingdom (James & Gittins, 2007) .
In Spain, the ELC has motivated the development of landscape classification works on the national scale (Mata et al., 2003) . The ELC has also motivated the formulation of new policies and laws that are focused on landscapes, especially at the regional level, as they have full autonomy concerning territorial policies. Catalonia, Valencia and Galicia are the first regions that have developed landscape policies with regards to the ELC.
The approaches to landscape classification have been quite diverse in Spain as a consequence of the variety of disciplines involved (Pérez-Chacón, 2002; Mateu & Nieto, 2008) .
The first one is very similar to the physiogeographic landscape classification approaches referred to above (Zonneveld, 1989) and has traditionally been undertaken by geographers (Hernández-Pacheco, 1955-56) who consider the landscape unit as a tract of land that shows a homogeneous physiognomy or image that is able to integrate and synthesize natural and human factors and their spatial dimension. The second approach, which is more influenced by the American visual resource management systems developed by the Bureau of Land Management and USDA Forest Service (Ramos, 1979; MMA, 2006) , places more emphasis on the visual aspects of a landscape.
This approach emerged in the 1970s when forestry and civil engineers started to work on landscape classification and assessment methodologies that were oriented towards physical planning and environmental impact assessments. In this sense, the landscape unit is defined as a tract of land that is homogeneous in content, appearance and visibility behaviour (Español, 1998 ).
Both approaches have become closer, probably as a consequence of the ELC and the new landscape policies that have captured the ELC philosophy, and have adopted the LCA approach. This is shown in the definitions given to landscape units and types (similar to character areas and landscape types) in the legislation that has emerged in the first Spanish regions where the ELC has been adopted, Catalonia and Valencia. However, the ways that Catalonia and Valencia developed the landscape classification system are quite different. In Catalonia, there is a topdown approach such that the landscape units are first defined for the seven administrative regions in which physical planning is organised. In the Valencia region, each municipality develops its own landscape classification according to the local landscape studies. This poses a problem of inconsistency among landscape areas and types defined for the different territories because of the lack of shared criteria. This problem has been previously discussed by different authors in other European regions. For example, the lack of consistency in the LCA in England is discussed by Griffiths et al. (2004, p. 13) . In Belgium, Van Eetvelde and Antrop (2009) exposed the difficulties found when comparing classifications within regions because different scale levels, data sets and approaches were used. Also, in France, a report about the "atlas de paysages" performed during the last forty years reveals the diversity among the landscape types defined (Ministère de l'Écologie et du Développement Durable, 2007, p. 48) . In all of these three examples, the need for harmonized and consistent classifications was outlined. This paper focuses on landscape classifications in Spain, paying special attention to the type of differentiating variables used for the landscape unit delineation at each scale. Most of the reviewed works do not correspond to the LCA approach. However, we believe that because the LCA shares many aspects with previous landscape approaches that have been traditionally applied in Spain (i.e., physiogeographic and visual approaches), some lessons might be learned from these previous experiences.
Methods
We examined a sample of 28 works (Appendix A) that comprise most of the landscape studies conducted in the Valencia region and a small sample of work carried out in other parts of Spain. Most of these works date from the beginning of the 21 st century, although there were also works from the 1980s and 1990s and one earlier work directed by Angel Ramos, one of the Spanish pioneers in visual landscape analysis (Ramos et al., 1976) . Almost all of the analysed classifications were developed for planning.
The sample includes works related to the geographic and the visual approach, as explained in the introduction. Also, it includes the integration of both approaches, which has become more common in recent years (Díez, 2008; Iranzo, 2009; Nogué & Sala, 2006; 2009 For the consideration of topography, we first differentiated the works that used a physiographic classification of relief from the works that used classifications based only on the slope (Pedraza et al., 1996) . Then, we distinguished among the three types of landform levels according to the terminology used by Martín-Duque (1997; , who proposed a hierarchical physiographic classification system that consisted of three levels: geomorphic region, domain and element. The attribute geology was included in this group of variables even though it was used in only a few works in combination with the classifications based on the slope. (Tetlow & Sheppard, 1979) . Although the original definition of a visual unit only considers topographic elements as visual boundaries, many studies where there were no rough changes in the relief have also considered vegetation and built elements. In the analysis, we checked the type of visual boundaries considered on different scales by distinguishing between first-level visual boundaries, related to topography, and second-level visual boundaries, linked to natural or human-introduced land cover elements.
1 Land use refers to the way that people use a certain piece of land, while land cover refers to the natural or humanintroduced elements that cover the Earth's surface (Young, 1998 Table 1 ). The decision about which categories should be considered in the analysis was a compromise between the MCA requirements (a homogeneous number of categories for all variables) and the expression of the variability of the original data. Overall, there were 5 variables and 18 categories (modalities).
Results
Relationships between the scale and type of extent using a large scale. This landscape work was an example of a planning-oriented study in which the object of the analysis was a linear corridor where a higher degree of detail was required.
Relationships between the scale and attributes related to the landscape character
The geomorphological and land matrix attributes were used at the three scales considered. However, the land matrix attributes were less frequently used on small scales
(1:100,000 to 1:200,000), and the geomorphological attributes were less common on large scales (1:10,000). In contrast to the variables related to the type of extent and geomorphology, there did not seem to be a clear relationship between the land matrix and scale (Table 3) .
Relationships between the scale and attributes related to visual boundaries
The use of visual boundaries on the different scales of analysis was not frequent on small scales (see Figure 2 ). On the intermediate scale, two trends were identified. Some works did not take into account visual boundaries while others did. Most of these works that considered the visual boundaries used topographic elements (first-level visual boundaries). In contrast, the land cover elements (second-level visual boundaries) were only taken into account in a few cases, e.g., the La Rioja regional landscape map 
Discussion
The search for trends was structured into two questions: What scale was most commonly used for each type of extent? What factors (related to the landscape character and visual boundaries) were more frequently used in each scale of analysis?
Regarding the first question, the results suggested a hierarchical relationship between the scale of analysis and the type of extent, as was expected and stated by other authors (Swanwick et al., 2002) . However, overlaps also existed, especially with the intermediate scales that were also used in local and regional extents (Figure 3 ). These overlaps may be caused by the differing areas within the same type of geographical division (regions, counties and municipalities can be very heterogeneous in size) or the availability of appropriate datasets or cartographies, especially at finer scales.
When focusing on the factors related to the character, it was expected that certain factors would be more appropriate for certain scales as expressed by authors such as Klijn (1994) who, when referring to land ecological units, stated that factors such as parent material and physiography were better suited for small mapping scales (1:>100.000), while others like soils and vegetation were better suited for larger scales (1:< 50.000). However, the results indicated that both the geomorphology and land matrix were used in the three analysed scales, which suggests that the differences between the variables used on each scale must be on the level of detail with which they were defined (Burel & Baudry, 2002, p. 75) . This result fits the approach followed in England by Griffiths et al. (2004, p. 16) , who proposed the same four definitive attributes of physiography, ground type, land cover and settlement, but their level of detail depended on whether the LCA was performed at the regional scale (level 1) or the county/district scale (level 2).
Regarding the use of geomorphological attributes, it was inferred that both the morphometric (related to relief geometry) and the physiographic (related to relief morphology)
classifications, also called macro-morphological landform classifications, were used to define the landscape units at different scales, which was also shown in the landscape classifications Attribute geology is scarcely used, and it is only related to small scales and intermediate scales due to the inexistence of geological maps with scales more detailed than 1:50,000, as observed for soil maps. Also, the scarce use of attribute geology can be motivated by the higher emphasis on the apparent part of the landscape when referring to landscape works in Spain (MMA, 2006) .
For land matrix attributes, the result is a direct consequence of the definition. Land matrix attributes are not really independent variables because the land use maps frequently include types of vegetation, and they do not show the level of detail with which the attribute has been defined.
For example, vegetation can refer to general types such as "wood" and "agricultural mosaic" or more detailed types such as "dense pine-tree wood" and "vineyards and brush mosaic". We observed a vague or absent definition of the criteria used for the distinction of the different land matrix classes, which indicates that the Spanish landscape planners were not using any shared hierarchical classification framework for this variable. Previous works (Gulinck et al., 2001) discussed the advantages of using standardised land cover data in a landscape analysis that allows comparison between different areas.
The CORINE land cover classification system that was used in some of the analysed 1998), and its coarse resolution makes it inappropriate for local scales where high resolution is needed (Gulinck et al., 2001 ).
Other classification systems such as the FAO Land Cover Classification System (Di Gregorio & Jansen, 1998) have the advantage of providing a set of precise classifiers and being scale-and source-independent. Thus, they can be applied with classical approaches based on aerial photography interpretation or automated satellite remote sensing techniques, which are becoming the most effective method for land cover data acquisition (Gamanya, 2007) .
Visual boundaries were used in many of the landscape works analysed in this paper for intermediate and large scales, which allowed the subdivision of tracts of land with the same character and thus provided areas that can be easily surveyed and managed. Visual boundaries were used in works related to the visual approach and also in works that followed the LCA approach (Nogué & Sala, 2006; 2009) The results suggest that the visual boundaries were based mainly on the topographic features and less on the land cover features. Only a few landscape works included these landscape elements (Andrés, 1991; Díaz & Galiana, 1996; Escribano et al., 2004a; 2004b; Díez, 2008) , possibly due to the characteristics of the area and also to the scarce availability of height data associated with the land cover (Sander & Manson, 2007) . Nevertheless, emergent tools such as high-resolution light detection and ranging instruments (LIDAR) may provide the opportunity to model viewsheds more efficiently (Wilson et al., 2008) .
In general terms, the analysis illustrates two different interpretations of the landscape unit concept which are associated to the double meaning of the term landscape, nature plus the human influence vs. scenery. On the one hand, the landscape unit is conceived as the area defined by its natural (abiotic and biotic) and human components, as in the landscape map of the Valencia Region Coast (DGC, 2001) or in the Andalusia Region landscape map (Moniz et al., 2005) . In this sense, the consideration of the influence of human activity is the main difference between the concepts landscape unit and ecological unit, also called natural or biophysical unit (Bastian et al., 2006) . Consequently, in some of the analysed works, there are not landscape units but ecological units because only natural factors are considered, as in the Valencia Province geoscientific map (Valencia County Council, 1986 ) and the landscape assessment in the metropolitan area of Alicante and Elche (Galiana et al., 2001) . In these works, units are just based in geomorphological and geological attributes. On the other hand, the landscape unit can be understood as a portion of land with homogeneous visual character (e.g. Brabyn 2009). This approach is related to the second meaning of landscape, which is focused on its visual appearance, as in the landscape study in the fertile irrigated area of the Valencia City (Díaz & Galiana, 1996) or in the Madrid Region landscape map (Aramburu et al., 2003) .
For the concept of landscape character area, it integrates both interpretations of the landscape unit concept but goes beyond them in terms of the cultural and perceptual aspects. The cultural dimension in LCA transcends the consideration of land use involving other factors such as settlement, enclosure or time depth while perception is not just focused on the visual appearance but also on feelings, memories or associations (Swanwick et al., 2002) . In this way, just a small part of the analysed works can be considered as landscape character classifications (Díez, 2008; Iranzo, 2009; Nogué & Sala, 2006; 2009) .
Conclusions
The aim of this paper was to describe the most commonly used differentiating variables when mapping landscape units at different scales by analysing a set of works in Spain, especially in the Valencia region. The analysis was focused on three attributes, i.e., topography, land use/land cover and visibility, which, up to now, have been the most common differentiating factors in Spanish landscape classifications.
The results suggest a lack of a clear trend about the level of detail in which the three analysed factors (geomorphology, land matrix and visual boundaries) were applied at the three scales considered. In relation to the geomorphology, two different approaches, i.e.,
classifications based on slope and morphological landform classifications, were applied indistinctively, especially on small (1:100,000 to 1:200,000) and intermediate (1:25,000 to 1:1:50,000) scales. Regarding the variable land matrix, no information about the level of detail used at each scale was found due to the imprecise way in which the land use/cover classes were generally defined. The visual boundaries were more frequently used on intermediate and large
scales, but no clear differences were found between the types of visual boundaries applied for each of these scales. In general, the land cover elements were less frequently considered than the topographic elements. Table 1 . Description of the variables and categories used in the analysis Table 2 . The correspondences between the type of extent and scale Table 3 . The correspondences between the land matrix and scale The extent of analysis involves a municipality or a part of different municipalities that share a landscape with a similar character, such as the Huerta de Valencia. 
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